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ABSTRACT 

Data collected from 900 goats sampled from Borno, Sokoto and Ogun States from three different breeds on the following 
metric characters: Body Weight (BW), Age, Horn Length (HL), Ear length (EL), Shoulder width (SW), Neck circumference 
(NC), body length (BL), Withers Height (WH), Heart Girth (HG), Pouch Girth (PG), Tail Length (TL) and Scrotal 
circumference (SC) were subjected to stepwise multiple linear regression. Results obtained showed Live weight changes with 
body measurements were poorly to highly predictable with R2 values ranging between 0.000-0.031 in animals<1 y old, 0.000-
0.241in animals 1-2 y and 0.000-0.658 in animals 2 y and above. It was thus concluded that the low, moderate and high 
predictive power obtained from this study might be due to instability of regression coefficient at different ages and points also 
to decreasing environmental impact on growth with increase in age.  

 

INTRODUCTION 

Predicting life weight from body measurements in 
livestock is taking a center stage in growth evaluation, 
several works have stated positive effect of chosen 
predictor variables in body weight determination [1-3]. 
Further examples of this also includes the report of 
Baffour-Awuah et al. [4] that body lengths, width at 
shoulder, heart girth were significant predictors. However, 
the superiority of heart girth over other linear body 
measurements has been reported by other workers [1,5] 
Salako and Ngere [6] reported that heart girth and body 
weight can be varied depends on breed qualities as well as 
feed and management. Ojedapo et al. [7] reported that 
sexual dimorphism in body weight and other body linear 
measurements favored females than males in goats. 
However, predictors are often subject to the classification 
variables. This study was designed to use a comprehensive 
classification of goats using age, sex and breed as factors 
for morphometric predictors of body weight. 

MATERIALS AND METHODS 

Data was collected from goats in Borno, Sokoto and Ogun 
States. These states were selected because they are locations 
having close to pure breeds of the goats. Animals used for 
this study were sampled in the abattoir, of Borno, Sokoto 
and Ogun states when brought for slaughter either by the 
owner or by the slaughter man. It is believed that all animals 
find their way into the abattoir from villages and local 
markets, where they are kept in small numbers by local 

farmers; they are raised under the extensive system of 
management. A total of nine hundred (900) goats 
comprising of three hundred Sahel goats from Borno state, 
three hundred Red Sokoto goats from Sokoto state and three 
hundred West African Dwarf goats from Ogun state were 
used for the study. In these breeds, 300 goats were selected. 
These were evaluated for morphometric characteristics. The 
pairs of permanent incisors in the dentition of the goat were 
used to determine age. The following metric characters were 
measured on each animal: Body Weight (BW), Age, Horn 
Length (HL), Ear length (EL), Shoulder width (SW), Neck 
circumference (NC), body length (BL), Withers Height 
(WH), Heart Girth (HG), Pouch Girth (PG), Tail Length (TL) 
and Scrotal circumference (SC). Reference marks used for 
body measurement according to the method of and Salako 
and Ngere [6]. Obtained data was subjected to stepwise 
multiple regression, the following linear multiple regression 
models were applied. 

Y = a+b1 X1+b2 X2+b3 X3+……biXi 

Where:  

Y = the dependent variable (Live weight) 

a = the intercept of regression curve on y–axis and is the 
value of the dependent variable y when all independent 
variables are Zero. 

b1 = the partial regression coefficient associated with 
respective independent variable X1. 
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X1= the independent variables (i.e. body measurement) the 
regression assumes that the 

Independent variable has no measurement error. And that 
the above errors about the regression line are equal. The 

regression analysis was carried out using the SASREG 
procedure of the SAS [8] Package. 

 

Table 1: Regression of liveweight on body parameters (Y = live weight) in does<1year of age 

Breed Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 12.560+0.189x 0.014 Ns 
 EL Y = 11.480+0.220x 0.005 Ns 
 SW Y = 12.709+0.077x 0.007 Ns 
 NC Y = 12.962+0.034x 0.002 Ns 
 BL Y = 13.653+0.002x 0.000 Ns 
 WH Y = 12.001+0.033x 0.003 Ns 
 HG Y = 11.640+0.039x 0.010 Ns 
 PG Y = 11.55+0.039x 0.010 Ns 
 TL Y = 17.612+0.321x 0.027 Ns 
Sahel HL Y = 9.567+0.553x 0.102 * 
 EL Y = 10.559+0.260x 0.014 Ns 
 SW Y = 3.085+0.576x 0.190 ** 
 NC Y = 4.928+0.411x 0.143 ** 
 BL Y = 7.949+0.159x 0.081 * 
 WH Y = 8.616+0.116x 0.085 * 
 HG Y = 6.514+0.141x 0.015 Ns 
 PG Y = 6.383+0.157x 0.015 Ns 
 TL Y = 11.963+0.137x 0.006 Ns 
West African Dwarf HL Y = 10.764+0.061x 0.007 Ns 
 EL Y = 11.357+0.096x 0.005 Ns 
 SW Y = 9.179+0.099x 0.038 Ns 
 NC Y = 10.706+0.011x 0.000 Ns 
 BL Y = 7.119+0.079x 0.092 * 
 WH Y = 10.409+0.007x 0.000 Ns 
 HG Y = 9.712+0.015x 0.003 Ns 
 PG Y = 9.878+0.011x 0.002 Ns 
 TL Y = 8.338+0.204x 0.031 Ns 

**P<0.01 *P<0.05 ns-not significant 
 

Table 2: Regression of live weight on body parameters (Y = liveweight) in Bucks<1 y 

Breed Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 11.360+0.287x 0.023 Ns 
 EL Y = 10.937+0.195x 0.005 Ns 
 SW Y = 11.130+0.124x 0.020 Ns 
 NC Y = 13.108-0.011x 0.000 Ns 
 BL Y = 9.261+0.086x 0.013 Ns 
 WH Y = 0.863+0.266x 0.254 Ns 
 HG Y = 9.356+0.060x 0.028 Ns 
 PG Y = 9.337+0.059x 0.027 Ns 
 TL Y = 10.661+0.187x 0.017 Ns 
Sahel HL Y = 9.718+0.704x 0.169 ** 
 EL Y = 10.753+0.379x 0.037 Ns 
 SW Y = 5.145+0.526x 0.133 ** 
 NC Y = 6.381+0.367x 0.202 ** 
 BL Y = 8.347+0.167x 0.174 ** 
 WH Y = 7.849+0.155x 0.156 ** 
 HG Y = 20.180+0.107x 0.018 Ns 
 PG Y = 22.225+0.144x 0.033 Ns 
 TL Y = 13.961+0.082x 0.003 Ns 
West African Dwarf HL Y = 1.164-0.108x 0.021 Ns 
 EL Y = 8.421+0.234x 0.035 Ns 
 SW Y = 9.981+0.056x 0.017 Ns 
 NC Y = 10.190+0.018x 0.003 Ns 
 BL Y = 8.998+0.039x 0.018 Ns 
 WH Y = 10.085+0.011x 0.003 Ns 
 HG Y = 9.138+0.029x 0.011 Ns 
 PG Y = 8.843+0.035x 0.014 Ns 
 TL Y = 12.244+0.157x 0.024 Ns 
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Table 3: Regression of liveweight on body parameters (Y = live wieght) in does at 1–2 y 

Breed  Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 12.758+0.122x 0.007 Ns 
 EL Y = 12.068+0.125x 0.007 Ns 
 SW Y = 17.156-0.266x 0.030 Ns 
 NC Y = 12.028+0.061x 0.005 Ns 
 BL Y = 4.091+0.187x 0.241 Ns 
 WH Y =-1.343+0269x 0.202 Ns 
 HG Y = 13.778-0.003x 0.000 Ns 
 PG Y = 14.994+0.210x 0.000 Ns 
 TL Y = 12.199+0.114x 0.005 Ns 
Sahel HL Y = 13.592+0.375x 0.005 * 
 EL Y = 10.748+0.462x 0.185 ** 
 SW Y = 17.427+0.013x 0.000 Ns 
 NC Y = 17.420+0.011x 0.000 Ns 
 BL Y = 8.994+0.146x 0.165 ** 
 WH Y = 5.383+0.192x 0.176 ** 
 HG Y = 9.154+0.132x 0.072 * 
 PG Y = 9.051+0.128x 0.069 Ns 
 TL Y = 13.985+0.233x 0.019 Ns 
West African Dwarf HL Y = 11.279+0.669x 0.170 ** 
 EL Y = 5.765+0.860x 0.122 ** 
 SW Y = 13.024+0.174x 0.024 Ns 
 NC Y = 18.734+0.133x 0.008 Ns 
 BL Y = 5.296+0.196x 0.126 ** 
 WH Y = 13.543+0.036x 0.005 Ns 
 HG Y = 34.793+0.318x 0.286 ** 
 PG Y = 34.250-0.301x 0.309 Ns 
 TL Y = 11.015+0.405x 0.048 Ns 

**P<0.01, *P<0.05, Ns-not significant 

 

Table 4: Regression of liveweight on body parameters (Y = live wieght) in bucks at 1–2 y of age 

Breed  Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 9.534+0.543x 0.011 ** 
 EL Y = 16.486-0.250x 0.034 Ns 
 SW Y = 13.120+0.029x 0.000 Ns 
 NC Y = 10.781+0.104x 0.025 Ns 
 BL Y = 8.977+0.163x 0.074 * 
 WH Y = 0.640+0.240x 0.260 ** 
 HG Y = 16.054-0.041x 0.005 Ns 
 PG Y = 16.44+0.045x 0.06 Ns 
 TL Y = 11.237+0.177x 0.010 Ns 
Sahel HL Y = 16.767+0.011x 0.000 Ns 
 EL Y = 12.204+0.364x 0.078 * 
 SW Y = 13.718+0.139x 0.014 Ns 
 NC Y = 9.992+0.265x 0.035 Ns 
 BL Y = 2.517+0.267x 0.164 ** 
 WH Y = 13.667+0.053x 0.009 * 
 HG Y = 2.261+0.244x 0.152 ** 
 PG Y = 5.475+0.184x 0.127 ** 
 TL Y = 15.096+0.131x 0.007 Ns 
West African Dwarf HL Y = 19.159+0.267x 0.020 Ns 
 EL Y = 19.102-0.138x 0.005 Ns 
 SW Y = 14.148+0.216x 0.086 Ns 
 NC Y = 14.068+0.145x 0.023 Ns 
 BL Y = 14.263+0.069x 0.018 Ns 
 WH Y = 15.736+0.039x 0.011 Ns 
 HG Y = 16.818+0.015x 0.000 Ns 
 PG Y = 16.992+0.012x 0.000 Ns 
 TL Y = 17.157+0.043x 0.000 Ns 

**P<0.01, *P<0.05, ns-not significant 

 

 



A J Shoyombo et al. 

4 

Table 5: Regression of liveweight on body parameters (Y = live wieght) in Does>2 y 

Breed Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 17.329+0.217x 0.018 Ns 
 EL Y = 20.469+0.123x 0.007 Ns 
 SW Y = 16.569+0.121x 0.023 Ns 
 NC Y = 11.724+0.290x 0.099 * 
 BL Y = 18.554+0.008x 0.000 Ns 
 WH Y = 16.913+0.035x 0.004 Ns 
 HG Y = 4.788+0.231x 0.106 * 
 PG Y = 4.941+0.221x 0.096 * 
 TL Y = 17.364+0.120x 0.006 Ns 
Sahel HL Y = 20.677+0.278x 0.024 Ns 
 EL Y = 30.436+-0.469x 0.658 Ns 
 SW Y = 20.084+0.140x 0.006 Ns 
 NC Y = 29.791+0.228x 0.040 Ns 
 BL Y = 37.562+0.239x 0.081 * 
 WH Y = 3.424+0.383x 0.141 ** 
 HG Y =-1.444+0.388x 0.074 * 
 PG Y =-2.345+0.387x 0.075 * 
 TL Y = 25.151+-0.122x 0.002 Ns 
West African Dwarf HL Y = 18.589+0.074x 0.006 Ns 
 EL Y = 18.737+0.035x 0.001 Ns 
 SW Y = 19.817+-0.046x 0.004 Ns 
 NC Y = 25.185+-0.219x 0.076 * 
 BL Y = 16.788+0.053x 0.025 Ns 
 WH Y = 18.907+0.005x 0.000 Ns 
 HG Y = 13.215+0.086x 0.036 Ns 
 PG Y = 19.280+-0.002x 0.000 Ns 
 TL Y = 19.115+0.000x 0.000 Ns 

**P<0.01, *P<0.05, Ns-not significant 

 

Table 6: Regression of liveweight on body parameters (Y = live wieght) in Bucks>2 y 

Breed Parameter Regression equation r2 Significance 
Red Sokoto HL Y = 15.698+0.482x 0.065 Ns 
 EL Y = 15.634+0.301x 0.018 Ns 
 SW Y = 18.283+0.046x 0.005 Ns 
 NC Y = 15.592+0.147x 0.014 Ns 
 BL Y = 21.053+0.040x 0.014 Ns 
 WH Y = 16.842+0.040x 0.005 Ns 
 HG Y = 27.291+0.133x 0.027 Ns 
 PG Y = 27.527+0.132x 0.026 Ns 
 TL Y = 17.974+0.099x 0.002 Ns 
Sahel HL Y = 25.296+0.016x 0.000 Ns 
 EL Y = 30.547+-0.396x 0.025 Ns 
 SW Y = 24.342+0.314x 0.000 Ns 
 NC Y = 16.640+0.318x 0.057 Ns 
 BL Y = 29.716+0.082x 0.007 Ns 
 WH Y =-18.636+0.608x 0.235 ** 
 HG Y = 2.705+0.341x 0.024 Ns 
 PG Y = 23.921+0.018x 0.000 Ns 
 TL Y = 28.089+-0.230x 0.009 Ns 
West African Dwarf HL Y = 18.623+0.106x 0.015 Ns 
 EL Y = 17.310+0.191x 0.038 Ns 
 SW Y = 17.850+0.097x 0.028 Ns 
 NC Y = 21.303+-0.072x 0.011 Ns 
 BL Y = 16.913+0.557x 0.024 Ns 
 WH Y = 20.337+-0.218x 0.005 Ns 
 HG Y = 15.703+-0.005x 0.000 Ns 
 PG Y = 19.703+0.005x 0.000 Ns 
 TL Y = 23.016+0.307x 0.066 Ns 

**P<0.01, *P<0.05, ns-not significant 
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RESULTS AND DISCUSSION 

The regressions between bodyweight and body 
measurements of goats<1 y are shown in table 1 and 2. Live 
weight changes with body measurements were poorly 
predictable in Red Sokoto does with R2 values ranging 
between 0.000-0.027. Also, all the body measurements 
were not significant (p>0.05) for both sexes. Five 
parameters HL, SW, NC, BL and WH for does and HL, SW, 
NC, BL and WH for bucks were strongly predictable for 
live weight with R2 values ranging from 0.006-0.190 for 
does and 0.003-0.202 for bucks in Sahel breeds. In WAD 
breed, BL had a strong and predictive influence on live 
weight changes while other body measurements parameter 
was redundant for the does with R2values ranging from 
0.000-0.031. All body measurements in the buck showed 
poor prediction (0.003-0.035) and were generally 
redundant. 

Table 3 and 4 shows the regression between bodyweight and 
body measurements between 1–2 y of age in different 
breeds. Live weight changes with body measurements were 
poorly predictable in Red Sokoto does with R2 values 
ranging between 0.000-0.241 and all the body 
measurements were not significant (p>0.05). HL, BL and 
WH had a strong predictive power with a significant 
(p<0.05) influence on bodyweight and R2values ranging 
between 0.005-0.260 in the bucks. Five parameters such as 
HL, EL, HG, BL and WH for does and EL, HG, PG, BL and 
WH for bucks were strongly predictable for liveweight with 
R2 values ranging from 0.000-0.185 for does and 0.000-
0.164 for bucks in Sahel breeds. In WAD breed, four 
parameters such as HL, EL, BL and HG had a strong and 
significance influence on liveweight changes while other 
body measurements parameter were redundant for the does 
with R2values ranging from 0.005-0.048. All body 
measurements in the buck showed low predictive power 
(0.000-0.086) and were generally not significant (p>0.05). 

The regressions between bodyweight and body 
measurements of goats studied above 2 y of age are 
presented in table 5 and 6. Live weight changes with body 
measurements were poorly predictable in Red Sokoto 
goatss with R2 values ranging between 0.002-0.065 for the 
does. Three variables such as NC, HG and PG had positive 
and significant (p<0.05) influence on liveweight with R2 
values ranging between 0.000-0.106 for the bucks. Four 
parameters such as HG, PG, BL and WH for does and a 
single variable (BL) for bucks were strongly predictable for 
liveweight with R2 values ranging from 0.002-0.658 for 
does and 0.000-0.235 for bucks in Sahel breeds. In WAD 
breed, NC had a moderate predictive influence on 
liveweight changes while other body measurements 
parameter was redundant for the does with R2values 
ranging from 0.000-0.076. All body measurements in the 
buck showed poor prediction (0.000-0.066) and were 
redundant. 

The low, moderate and high predictive power obtained 
from this study might be due to instability of regression 
coefficient at different ages. The use of variables which are 
interdependent explanatory should be treated with caution 
as multicollinearity can be there with unstable estimates of 
regression coefficients [9], which in turn become 

impossible to estimate the unique effects of the predictors. 
Our results are in accordance with previous reports of 
Ojedapo et al. [7] and Leng et al. [5]. The importance of 
HG in weight estimation could be as a result of the fact 
that muscle, some fat along with bone structure contribute 
to its formation. However, Cam et al. [10] reported that the 
trait cannot be used to predict live weight accurately. Low 
predictive power from these findings lend credence that 
traits use as sole variable for prediction are not 
environmentally sensitive and therefore are indicators of 
inherent size. The better prediction observed with different 
breeds compared to their bucks in this study agreed with 
the findings of Ojedapo et al. [7] that sexual dimorphism 
in body weight and other body linear measurements 
favored females than males in goats. HG however, did not 
show sufficient predictions across the classes as expected 
of a major predictor [1-3]. 
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